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Abstract: Viscum album L. subsp. abietis (Wiesb.) (Loranthaceae) is extensively used for treatment in traditional medicine. This plant
was collected in the region of Artvin, northern Turkey. Different concentrations of n-hexane extract were tested using the agar
diffusion technique against 6 bacteria (Bacillus subtilis, Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa,
Enterobacter cloacae and Proteus vulgaris), and 1 fungus (Candida albicans). We determined that fractions 6 and 7 of n-hexane
extract of V. album subsp. abietis showed antimicrobial activity against the micro-organisms tested.
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Viscum album L. subsp. abietis (Wiesb)’in Antimikrobiyal Aktivitesi
Özet: Viscum album L. subsp. abietis (Wiesb.) (Loranthaceae) bitkisi tedavi için geleneksel t›pta yayg›n olarak kullan›lmaktad›r. Bu
bitki örnekleri Türkiye’nin kuzey k›sm›nda yer alan Artvin yöresinden topland›. N-hekzan ekstrakt›n›n farkl› konsantrasyonlar› Bacillus
subtilis, Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Enterobacter cloacae ve Proteus vulgaris bakterileri ile
Candida albicans mantar›’na karfl› agar difuzyon tekni¤i kullan›larak test edildi. V. album subsp. abietis bitkisinin n-hekzan
ekstrakt›n›n alt›nc› ve yedinci fraksiyonlar›n›n test edilen mikroorganizmalara karfl› antimikrobiyal aktivite gösterdi¤i belirlendi.
Anahtar Sözcükler: Viscum album subsp. abietis, Bitki Ekstrakt›, Antimikrobiyal Aktivite

Introduction

Materials and Methods

Many plants are used in rural areas of Turkey for the
treatment of several diseases, including microbial
infections, for emetic and strengthening effects, and for
increasing the excretion of urine and decreasing blood
pressure (1). The dried fruits or leaf shoots of Viscum
album are extensively used in traditional medicine. This
plant contains resin, saponin, organic acids and alkaloids
(1). A number of compounds have been isolated from V.
album, and their biological activities such as antiviral,
antitumour and antimutagenic effects have been studied
(2,3). However, this is the first study to determine the
antimicrobial effects of V. album L. subsp. abietis (Wiesb.)
in more detail. In this paper, the results of our study on
the antimicrobial activity of the n-hexane extract
dissolved in methanol are reported.

Plant material. Specimens of V. album L. subsp.
abietis (Wiesb.) (Loranthaceae) were collected in the
vicinity of Artvin, northern Turkey. Identification of this
plant material was confirmed using the Flora of Turkey
(4).
Preparation of extracts. Air-dried plant material
(600 g) was extracted with cold 1000 ml n-hexane for 8
days. After the filtration of the extract, it was evaporated
at 30 ºC until dryness. The prepared crude mixture
(0.430 g) was dissolved in n-hexane-CHCl3-CH3OH
(3:3:0.5), and then chromatographed on a Kiesel gel 60
(60 g, 230-400 mesh, 2 x 30 cm column) flash column
chromatograph. Elution with n-hexane (100 ml), then
discontinuous gradient elution with n-hexane-CHCl3 (4:1,
100 ml, 4:2, 100 ml, 2:3, 100 ml), CHCl3 (100 ml) and
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finally discontinuous gradient elution with n-hexaneCHCl3-CH3OH (4.5:0.5, 100 ml 3:2, 100 ml) gave 31
fractions (ca. 15-20 ml each). The fractions were
combined after the TLC analysis in n-hexane-CHCI3
(0.5:0.5 ml each) and CHCI3-CH3OH (4.8:0.2) solvent
system to give 7 fractions. Among the 7 fractions, only
the sixth (28 mg) and the seventh (13.8 mg) crude
fractions were extracted in methanol (Merck). Fractions
not dissolved completely in methanol were not used in
antimicrobial assays.
Test organisms and culture media. The test
organisms used were Bacillus subtilis (ATCC 6633),
Staphylococcus aureus (ATCC 25923), Escherichia coli
(ATCC 25922), Pseudomonas aeruginosa (ATCC 10145),
Enterobacter cloacae (ATCC 13047), Proteus vulgaris
(ATCC 13315) and Candida albicans (ATCC 60192). The
bacterial cultures were grown in Mueller Hinton Agar
(Merck) and Mueller Hinton Broth (Merck), while the yeast
culture was grown on Sabouraud Dextrose (Difco) (5,6).
Antimicrobial activity assays. After dissolving the
fractions in methanol, serial dilutions of fractions 6 (20,
15, 10 and 5 mg/ml) and 7 (3, 2, 1 and 0.5 mg/ml) were
prepared. Antimicrobial activity was measured using the
standard method of diffusion disc plates on agar (7,8).
Then 0.1 ml of each culture of bacteria or fungus was
spread on agar plate surfaces. For antibacterial assays, all
bacterial strains were grown in Mueller Hinton Broth
medium (Merck) for 24 h at 37 °C. The concentration of
bacterial suspensions were adjusted to 108 cells/ml in
Mueller Hinton Broth and plated on Mueller Hinton Agar.
Paper discs (6 mm in diameter) were placed on the agar
to load 10 µl of each sample. In order to determine the
antibacterial effect of the fractions, ampicillin (10 mg),
streptomycin (10 mg) and kanamycin (30 mg) were used
as positive controls, and methanol solution was used to
test the effect of the concentration of methanol used.
Inhibition diameters were measured after incubation for
24 h at 37 °C. On the other hand, for the antifungal
assay, Candida albicans was grown in Sabouraud
Dextrose Broth (Difco) for 48 h at 27 °C, and plated on
Sabouraud Dextrose Agar (Oxoid) for agar diffusion
experiments. The concentration of the fungal suspension
tested was adjusted to 107 cells/ml. The extract samples
were applied as explained above. One hundred units of
nystatin were used as a positive control. For antifungal
tests, inhibitory zones were determined after incubation
for 48 h at 27 °C. All tests were performed in triplicate.
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Results and Discussion
In recent years, although technology and medicine
have developed extensively, due to the decrease in natural
richness and other drawbacks, some countries have made
it obligatory to use natural products for many goals. For
these reasons, like in other countries, in Turkey, V. album
L. subsp. abietis (Wiesb.) is used for the treatment of
various diseases.
In this study, the antimicrobial influence of fractions
(6 and 7) from V. album subsp. abietis against bacteria
and fungus was determined. This plant is known to have
healing properties, and is used for the treatment of
various diseases in people. The results of the
antimicrobial screening of 2 fractions (6 and 7) and crude
extract from V. album subsp. abietis are presented in the
Table. The crude extracts dissolved in methanol inhibited
the growth of Gram positive and Gram negative bacteria,
and fungus. While concentrations over 5 mg/ml of
fraction 6 showed an antibacterial effect, for fraction 7,
the effect was detected at approximately 0.5 mg/ml.
Nevertheless, both fractions showed antimicrobial activity
against Bacillus subtilis, Staphylococcus aureus,
Escherichia coli, Pseudomonas aeruginosa, Enterobacter
cloacae and Proteus vulgaris. While a 1 mg/ml
concentration of fraction 7 showed antifungal activity
against Candida albicans, a 10 mg/ml concentration of
fraction 6 showed antifungal activity. Thus, the results
show that fraction 7 has higher antibacterial and
antifungal effects than fraction 6. However, fraction 7 is
more effective against bacteria than fungus. Avato et al.
(9) reported that extracts from Bellis perennis have a
higher antibacterial effect than antifungal. The results of
Zavala et al. (10) are similar to ours. They showed that
extracts from some plants have higher activity against
bacteria than Candida albicans. On the other hand, the
antimicrobial activity against Gram negative bacteria was
more effective than against Gram positive bacteria
(Table). It is interesting to note that while fractions 6 and
7 (all tested concentrations) showed activity against
Enterobacter cloacae, ampicillin and streptomycin did not
show antibacterial activity against this bacterium. Our
results indicate that the antibacterial activity of fraction 7
was more potent than kanamycin against the bacteria
tested. However, the activity of fraction 6 was similar to
that of ampicillin and streptomycin against the bacteria
tested. In contrast, the activity of fraction 7 was more
potent than all the standard antibiotics tested. The use of
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Table. Antimicrobial activity (mm inhibition zone diameter) of Viscum album L. subsp. abietis (Wiesb).
Micro-organisms

V. album subsp. abietis
Extracts (mg/ml)

Fraction 6

Fraction 7

C.E.

Antibiotics

Bacteria

Fungi

B. subtilis

E. coli

P. aeruginosa

S. aureus

E. cloacae

P.vulgaris

C. albicans

20

18

23

22

19

21

21

14

15

16

18

17

15

16

18

12

10

15

15

15

13

13

16

10

5

13

10

13

10

12

14

*

3

16

20

19

23

17

19

14

2

13

15

14

16

13

15

13

1

11

12

11

12

12

13

11

0.5

10

10

9

11

11

12

*

20

10

14

14

13

12

10

9

NYS

-

-

-

-

-

-

16

K

22

25

30

24

23

25

-

AMP

29

18

35

20

*

24

-

S

24

24

22

26

*

24

-

Control= NYS: 100 units Nystatin. K: Kanamycin 30 µg. AMP: Ampicillin 10 µg. S: Streptomycin 10 µg.
C.E. = Crude extract * = No inhibition. The numbers are means of 3 experiments by measuring the inhibition zone.

ampicillin is no longer recommended because of the
potency of the widespread resistance to it (11). The
results indicated that each fraction exhibited more or less
pronounced antibacterial and antifungal potencies,
affecting both Gram positive and Gram negative bacteria,
and fungus. Two fractions (6 and 7) from V. album
subsp. abietis showd more antimicrobial activity than the
crude extract used in this study.
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